Three procedures were used to stimulate thyroid function in the golden hamster 1) administration of thyrotrophin (TSH), 2) propylthiouracil (PTU) feeding; and 3) cold exposure. In the three experimental conditions, the composite of functional and morphological responses of the thyroid gland differed. Thyroid glands of TSH and PTU-treated hamsters, but not cold-exposed animals were characterized by marked increase in weight, due predominantly to increase in mass of epithelial cells; follicular epithelial cells of TSH and PTU-treated glands exhibited striking expansion and dilatation of the endoplasmic reticulum and enlargement of the Golgi apparatus. These structural changes were not necessarily concomitants of increased thyroid hormone synthesis, since they were exhibited by glands from PTU-treated animals. Glands of TSH and PTU-treated animals also displayed marked increases in the number of microvilli and apical vesicles. Comparable increases were not seen in cold-exposed animals, even though some functional criteria of activity suggested that these glands were under the influence of TSH. The significance of this is discussed.
(e) usually a greater concentration of iodinated compounds in the serum, (f) an increase in the height of the follicular epithelium, and (g) a diminution in the volume of colloid (Solomon Sc Dowling 1960) . Follicular (1955) , Monroe (1953) , Wissig (1960 Wissig ( , 1963 and others concerning the origin of secretory granules or droplets; the cellular sites of organification of iodine, synthesis of thyroglobulin, résorption of thyroid hormone from the colloid, and other activities of the follicular epithelial cell have been variously suggested by Braunsteiner et al. (1953) , Gamier (1956) , Herman (1960) , Roos (1960) , Seed Sc Goldberg (1963 , 1965 , Selliti 8c and others.
Several experimental procedures were used in this study to place the thyroid gland of the hamster under greater than normal stimulation. These procedures included exogenous treatment with thyroid stimulating hormone (TSH), cold exposure, and propylthiouracil feeding. The latter two conditions evoke in¬ creased secretion of endogenous TSH (Brolin 1946; Halmi Sc Spirtos 1954; Knigge 1960; Tashima 1965) . In all three situations the hamster thyroid gland was thus subjected to heightened TSH influence; in all three situations, the functional responses of the glands were different from one another and an attempt was made to assign ultrastructural features to certain aspects of thyroid gland activity.
MATERIALS AND METHODS
Various parameters of functional activity were correlated with structural changes in the thyroid glands of normal male golden hamsters (Mesocricetus auratus) and those on the following experimental regimens: (1) propylthiouracil (PTU) treated, 0.025-0.2% PTU in the diet for 3 to 30 days; (2) (Mallory 1942 
glands weighs 2.8 mg (5.0 mg X 55%) and the follicular cell mass is 1.7 mg (5.0 mg X 32 "/o). Twenty-four hour 131I uptake averaged 5.8%; serum PBI measured 4.1 /(g/100 ml, while the thyroidal 12T concentration was found to be 22.7 //g/100 mg (Table 1) . Chromatographie analysis of the distribution of thyroidal iodine (Table 2) indicates four major components: diiodotyrosine (33.1%), monoiodotyrosine (26.6%), thyroxine (9.3%) and iodide (7.3°/o).
At the ultrastructure level, the follicular colloid appears as a relatively homogeneous, faintly granular substance with medium electron-scattering pro¬ perties (Fig. 1) (Fig. 2) .
The Golgi apparatus is rather consistently located in the supranuclear portion of the cell or lateral to the nucleus. It consists of non-granular membranous elements, organized predominantly as vesicles of varied diameter (30 nm-225 nm), either singly or in clusters (Fig. 2) (Figs. 1 and 3) . In this report, this structure will be referred to as a multivesicular body.
A second type, not found in every cell examined, ranges in size from 100 nm to 1 µ , is more uniformly spherical and its contents are characteristically homogeneous and extremely osmiophilic. It exhibits a single, smooth mem¬ branous boundary and will be referred to as a dense body (Fig. 2) .
The third variety of vesicles, much more numerous than the first two, is referred to as apical vesicles because of their predominance in the distal or apical region of all cells. In addition to their location, these vesicles are characterized by the homogeneity and electron lucence of their finely granular content (Figs. 1 and 4) (Fig. 3) . Golgi zones appeared enlarged, with great increases in numbers of Golgi vesicles. Mitochondria increased in number and also appeared enlarged. The number of apical vesicles was conspicuously greater than normal, as were the number of microvilli.
Effects of thyrolrophin TSH administration produced significant functional and morphological changes in the hamster thyroid. Gland weight increased significantly and 131I uptake rose 4-fold; functional indices of increased thyroid hormone production included elevation of PBI and marked storage of thyroidal 127I (Table 1) . As in the case of heightened endogenous TSH secretion by PTU, the relative mass of epithelial cells increased and colloid diminished after stimulation by exo¬ genous TSH (Table 3) .
Morphological changes in the thyroid gland were very similar to those evoked by PTU-feeding (Fig. 4 ). An impression was gained that the extent and dilata¬ tion of the endoplasmic reticulum was more marked.
Effects of cold exposure
In this series of experiments, chronic cold exposure of the hamster for 5-60 days produced functional changes signifying enhanced secretion of endo¬ genous TSH secretion. Although thyroid gland weight did not increase signi¬ ficantly (Table 4 ). 131I uptake rose two to 3-fold, PBI was elevated significantly above control levels and thyroid 127I concentration increased progressively to 3-fold after 60 days of cold exposure. Apical portions of follicular cells of hamster thyroid after treatment with PTU for 12 days; procedure as in Fig. 1 . Conspicuous features after PTU treatment are the increase in size and number of microvilli (MV), which protrude into the follicular lumen (F), the dilation of the sacs of the endoplasmic reticulum (ER) and the hyper¬ trophy of the Golgi complexes (G). Mitochondria (M) show a varied internal makeup and several multivesicular bodies (MB) are present. X 22 800.
At the light microscope level, thyroid histology was not notably different from normal and this wr«s reflected also in the lack of any change in the rela¬ tive per cent of epithelial cell, colloid and interstitiial tissue (Table 3 ). There were no outstanding consistent ultrastructural changes which characterized these thyroids of cold-exposed hamsters (Fig. 5) .
DISCUSSION
The experimental conditions used in this study were chosen to provide three situations in which the thyroid gland would be subjected to increased stimula¬ tion by TSH. In two, PTU-feeding and cold exposure, it was expected that modifying factors would create different physiological circumstances in the thyroid. In the case of heightened endogenous secretion of TSH evoked by PTU, it was anticipated that the inhibition of hormone synthesis would induce a massive movement of stored hormone from the colloid into the cell for utilization. In the case of endogenous TSH secretion resulting from coldexposure, it was ascertained from previous studies (Knigge 1957) thyroidal 127I concentration increased some 3-folds; since at least some portion of this increased iodine is in the form of thyroid hormone in the colloid, it is reasonable to conclude that, in addition to movement of material from the colloid into the cell, there has occurred an increase or at least a continued delivery of thyroid hormones into the colloid compartment resulting in a more »iodine-rich colloid«. In the case of cold-exposed hamsters, the volume of colloid remained virtually unchanged while the iodine concentration of the gland was increased even more markedly than in TSH-treated animals. The present study supports a previous suggestion (Knigge 1957 (Knigge , 1963 Knigge Sc Solomon 1958) 
